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CONFLICTIVE     LAND     USE   -  COAL    STRII 
MINING     AND     AGRICULTURE 

This  report  has  been  condensed  from  Conflictive  Land  Use:  Coal  Strip  Mining  and  Agriculture, 
by  Da\d.d  G.  Struck,  published  by  the  Western  Interstate  Commission  of  Higher  Education  (WICHE)  in 
1975. 

The  purpose  of  this  project,  conducted  under  the  WICHE  program,  was  to  determine  the  extent  of 
potential  land-use  competition  between  agriculture  and  the  strip  mining  of  coal  in  southeastern 
Montana.  To  determine  to  what  geographical  extent  these  land  uses  (and  potential  land  uses) 
overlap,  a  map  entitled  "Present  and  Potential  Land  Use  in  Southeastern  Montana:  Strippable  Coal 
Reserves  and  Agriculture"  (opposite  side)  was  constructed.  The  map  displays  the  areal  extent  of 
strippable  coal  reserves,  rangeland,  irrigated  land,  irrigable  land  (classes  1,2,  and  3),  and  dry 
cropland.  Although  most  of  the  strippable  coal  in  the  study  area  underlies  rangeland,  this  report 
concentrates  on  potential  land-use  conflicts  between  strip  mining  of  coal  and  irrigated  and 
dryland  farming;  irrigable  land  is  also  discussed. 

Strippable  coal  within  the  Crow  and  Northern  Cheyenne  Indian  reservations  was  neither  mapped 
nor  its  potential  conflicts  with  agricultural  land  use  considered  because  comprehensive  data  on 
coal  within  the  reservations  were  not  available  and  because  mines  within  the  reservations  may  not 
be  subject  to  the  Montana  Strip  Mining  and  Reclamation  Act.  The  Montana  Department  of  State  Lands 
is  now  investigating  whether  the  Act  applies  to  these  mines. 

STUDY     AREA     DELINEATION 

In  delimiting  the  study  area,  consideration  was  given  to  the  availability  of  data,  the  extent 
of  the  Fort  Union  formation,  hydrological  boundaries,  and  political  boundaries.  The  study  area  was 
limited  to  8,284,278  acres  south  of  the  Yellowstone  River,  including  parts  of  Big  Horn,  Carter, 
Custer,  Fallon,  Powder  River,  Prairie,  Rosebud,  and  Treasure  counties,  but  excluding  lands  within 
the  Crow  and  Northern  Cheyenne  Indian  reservations.  Because  most  of  the  current  commercial  mining 
is  being  done  south  of  the  Yellowstone  River,  and  because  the  most  comprehensive  data  on 
strippable  coal  concern  the  same  region,  the  study  area  is  appropriate. 

MAPPING    METHODOLOGY 

Irrigated  land  in  the  study  area  was  mapped  at  a  scale  of  two  inches  to  the  mile  in  the  Water 
Resources  Survey  for  each  county  (Montana  Water  Resources  Board  1970;  State  Engineer's  Office 
1947,  194&a,  194Sb,  1951,  I960,  and  I961).  In  these  surveys.  Government  Land  Office  plats  at  a 
scale  of  two  inches  to  the  mile  were  used  as  a  base  and  updated  with  aerial  photographs  taken  at 
the  time  of  the  Water  Resources  Surveys.  Most  of  the  aerial  photographs  were  acquired  from  the 

U.S.  Department  of  Agriculture. 

A  similar  system  was  used  by  the  Resources  and  Planning  Bureau  of  the  Montana  Department  of 
Natural  Resources  and  Conservation  (DNRC)  to  develop  land  classification  maps  of  the  irrigable 
land  in  the  state,  explained  below  under  "Irrigable  Land."  Irrigable  lands  were  mapped  at  two 
inches  to  the  mile  on  the  Water  Resources  Survey  plats. 

Two-inch-to-the-mile  plats  of  irrigable  and  irrigated  land  were  then  projected  onto  half-inch- 
to-the-mile  county  maps.  When  the  present  project  began,  this  much  of  the  mapping  process  had  been 
completed. 

It  was  decided  that  dry  cropland  would  be  mapped  on  the  two-inch-to-the-mile  township  plat 
books  of  each  county.  The  best  available  source  of  dry  cropland  data  was  the  aerial  photographs 
reviewed  in  the  county  Agricultural  Stabilization  and  Conservation  Service  offices.  Their  eight- 
inch-to-the-mile  dry  cropland  delineations  were  transferred  to  the  two-inch-to-the-mile  township 
plats,  which  required  some  generalization. 

Strippable  coal  areas  were  mapped  at  one  inch  to  the  mile  in  the  Matson  and  Blumer  (1973) 
report  by  a  number  of  cartographers  and  geologists  who  used  as  base  maps  U.S.  Geological  Survey 
topographic  sheets,  1957  Soil  Conservation  Service  aerial  photographs,  U.S.  Forest  Service  base 
sheets,  and  other  sources. 

The  dry  cropland  data  (mapped  at  two  inches  to  the  mile)  and  strippable  coal  data  (mapped  at 
one  inch  to  the  mile)  were  reduced  by  projection  and  plotted  on  the  half-inch-to-the-mile  base 
sheet.  Irrigated  and  irrigable  land,  already  mapped  at  half-inch  to  the  mile,  were  added.  Even  at 
this  scale,  the  study  area  was  too  large  to  be  easily  printed.  Therefore,  the  accompanying  map, 
"Present  cuid  Potential  Land  Use  in  Southeast  Montana:  Strippable  Coal  Reserves  and  Agriculture," 
was  photographically  reduced  to  a  scale  of  slightly  less  than  quarter-inch  to  the  mile. 


STRIP    MINING     OF    COAL     IN    THE    STUDY 
AREA 

The  amount  of  land  underlain  by  strippable  coal  (that  under  less  than  150  feet  of  overburden), 
excluding  coal  on  the  Crow  and  Northern  Cheyenne  Indian  reservations  (and  in  the  Sarpy  Creek  area, 
where  the  Crow  tribe  controls  mineral  rights),  is  770,079  acres  (9.3^)  in  the  study  area.  As  shown 
on  the  map,  strippable  coal  underlies  portions  of  all  types  of  agricultural  land  in  southeastern 
Montana. 

Operators  of  Montana  strip  mines  must  each  year  secure  a  permit  from  the  Montana  Department  of 
State  Lands  under  the  Montana  Strip  Mining  and  Reclamation  Act  (Section  50-1034  etseq.,  R.C.M. 
1947).  The  Act  provides  that  land  which  cannot  be  reclaimed  to  specified  criteria  cannot 
be  mined. 


IMININQ     METHOD 

According  to  Section  50-1044  of  the  Montana  Strip  Mining  and  Reclamation  Act,  the  method  known 
as  area  strip  mining  must  be  used  for  all  strip  mines  in  Montana. 

In  this  type  of  mining  generally  an  initial  trench  or  box  cut  is  made  through  the 
overburden  to  expose  the  coal.  As  the  overburden  is  removed,  it  is  thrown  backwards  onto 
the  land  behind  -  the  direction  of  mining  to  form  the  initial  spoil  piles.  After 
the  overburden  is  removed,  the  coal  seam  is  taken.  Subsequent  cuts  are  made  parallel  to 
the  original  cut  with  the  overburden  being  thrown  back  (backfilling)  into  the  open  trench 
left  by  the  previous  cut.  The  final  cut  leaves  an  open  trench  bounded  on  one  side  by  the 
backfilled  previous  cut  and  on  the  other  by  a  steep-sided  face  referred  to  as  the  final 
highwall  which  is  as  high  as  the  sum  of  the  overburden  and  coal  removed.  (Montana 
Department  of  Natural  Resources  and  Conservation  1974)  p.  261 ) 

The  Act  stipulates  that  all  topsoil  and  any  material  suitable  for  topsoiling  be  removed  before 
this  process  begins  and  stockpiled  in  such  a  way  that  it  will  not  be  compacted  or  contaminated, 

RECLAMATION 

The  Montana  Strip  Mining  and  Reclamation  Act  requires  that  reclamation  begin  as  soon  as 
possible  after  commencement  of  and  be  performed  concurrently  with  strip  mining.  To  ensure  that 
mine  operators  adequately  and  lawfully  reclaim  land  that  they  have  stripped,  they  are  required  to 
file  a  bond  \d.th  the  State  for  an  amount  sufficient  to  allow  the  State  to  reclaim  the  land  as 
provided  by  the  1973  reclamation  law  should  the  mine  operator  default. 

Following  removal  of  the  coal  and  replacement  of  the  overburden,  the  area  is  graded  to 
approximately  the  original  contour  of  the  land.  With  the  exception  of  the  final  highwall,  which 
may  be  graded  to  a  33%  (20°)  slope,  no  slope  in  the  mining  area  is  to  exceed  20l  (12°)  after 
regrading.  The  spoil  is  left  roughened  to  prevent  slippage  between  topsoil  and  spoil  surfaces. 
Salvaged  topsoil  is  then  redistributed  on  the  graded  area.  Revegetation  must  begin  during  the 
first  opportune  season  and  must  result  in  a  "suitable  permanent  diverse  vegetative  cover"  capable 
of  withstanding  grazing  pressure  from  a  quantity  of  wildlife  and  livestock  comparable  to  that 
which  the  land  could  have  sustained  prior  to  stripping. 

The  oldest  reclaimed  plots  of  land  in  southeastern  Montana  have  been  supporting  vegetation  for 
approximately  five  years.  Legal  and  economic  considerations  aside,  it  is  believed  that  the 
technological  capability  exists  for  reclaiming  stripped  lands  for  range  or  crop  production,  if 
the  chemical  and  physical  properties  of  the  topsoil  and  subsoil  are  favorable.  Besides  soil 
characteristics,  successful  reclamation  depends  on  moisture, adequate  seed  bed  preparation,  the 
time  of  seeding,  and  proper  conservation  practices.  Although  the  financial  cost  may  be  high, 
reclamation  efforts  in  Montana  will  probably  be  successful  if  the  provisions  of  the  Montana  Strip 
Mining  and  Reclamation  Act  are  followed. 

Some  reclaimed  plots  in  southeastern  Montana,  subjected  to  a  moderate  fertilization  program, 
have  yielded  40  bushels  of  barley  per  acre  (Hodder  1975).  However,  in  accordance  with  the 
provisions  of  the  Act,  the  Department  of  State  Lands  is  allowing  fertilization  and  irrigation  for 

a  short  period  only  (usually  for  one  year  after  seeding)  to  establish  the  permanent  vegetative 
cover. 


NATURAL    AND    CULTURAL    ENVIRONMENT 
OF    THE   STUDY    AREA 

NATURAL     ENVIRONMENT 

Though  any  exhaustive  analysis  of  the  natural  environment  of  an  area  would  include  such 
elements  as  animal,  bird,  and  fish  populations  and  vegetation  types,  this  report  will  investigate 
only  climatology,  hydrology,  and  geology,  those  factors  of  the  natural  environment  most 
directly  related  to  mining,  reclamation,  and  agriculture. 

Climatology 

Warm  summers  and  cold  winters  characterize  the  climate  of  the  study  area.  Total  annual 
precipitation  varies  from  12  to  16  inches.  In  a  normal  year,  over  70S  of  the  total  precipitation 
occurs  during  the  April-to-September  growing  season  (Montana  Department  of  Natural  Resources  and 
Conservation  1974).  This  precipitation  pattern,  coupled  with  a  relatively  long  freeze-free  season, 
make  agriculture  viable  in  the  study  area. 

Hydrology 

The  entire  study  area  is  within  the  drainage  of  the  Yellowstone  River.  The  Yellowstone, 
Powder,  and  Tongue  rivers,  O'Fallon  Creek,  and  parts  of  Rosebud  Creek  are  considered  perennial, 
although  only  the  Yellowstone  has  never  been  dry.  There  are  numerous  intermittent  streams,  many 
with  small  reservoirs  for  agricultural  and  domestic  use.  In  general,  the  availability  of  surface 
water  is  limited. 

Strip  mining  the  alluvial  land  of  the  stream  valleys  may  result  in  subsurface  pollution, 
dewatering  of  the  ground-water  resource,  and  alteration  of  runoff  channels,  which  would  affect 
irrigated  and  irrigable  cropland  at  the  mine  site  and  downstream. 

The  sources  of  ground  water  are  the  alluvium  along  drainages,  and  the  sandstones  and  coal  beds 
in  the  Fort  Union  and  Hell  Creek  formations.  Little  is  known  at  this  time  about  the  effects  of 
strip  mining  on  ground-water  quality  and  supply.  VanVoast  (1974)  has  summarized  existing  knowledge 
on  this  complex  subject: 

Mine  spoils  are  overburden  materials  removed  from  above  the  coal  and  placed  behind  the 
mining  operation.  They  replace  the  pre-existing  aquifers  and  other  materials  disturbed  by 
mining  and  are  new  physical  and  chemical  factors  in  the  hydrologic  system.  Their  average 
permeabilities  are  different  and  have  different  directional  properties  than  before 
mining.  Chemical  constituents  not  readily  available  for  dissolution  by  ground  water  in 
the  stratified  overburden  are  suddenly  available  when  the  overburden  materials  are 
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LEGEND 

"^  IRRIGATED   LAND 

I  IRRIGABLE  LAND  CLASS    \^ 

~~n  IRRIGABLE  LAND   CLASS    2^ 

I  IRRIGABLE  LAND  CLASS   3"^ 

I  RANGELAND 

I  CULTIVATED  DRY  CROPLAND 

I  STRIPPABLE   COAL  (Less    than    150'  Overburden)^ 

^H  CULTIVATED   DRY   CROPLAND   UNDERLAIN 
BY  STRIPPABLE    COAL. 

Notes  j^  Irrigable  land  is  land  w/hich, because  of  its  soil, 
topography,  and  climate,  is  capable  of  being 
irrigated  by  gravity  or  sprinkler  methods. 
Such  land  hos  been  mapped  regardless  of 
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